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|Introduction

m [his Presentation is Oriented Toward Larger
| aboratories, Manifolded Systems.

m Review Design Criteriafor Fume/ Hazardous Exhaust.
m Discuss Design Challenges.

m Discuss Design Tools for Mitigating the Fume Hazards
to Maintenance Personnel and Building Occupants.

m Discuss Design Solutions We Have Used Successfully.




[Factors Affiecting the Proper
[Discharge ofi IHazardous Exhaust

m Stack/I ntake Separation.

m Stack Healg

m Stack Helg

L.

Nt Plus M omentum.

m Momentum =
Density x Volumetric Flow x Vel ocity

Due to Architectural Limitations, the Plume
Momentum Is often the Design Parameter

Within the

Engineer’s Control.




Design Criteria
m Stack Height Minimums.
NFPA 45 — 10 feet above roof
AlIHA Standard Z29.5 — 10 feet above roof
m Stack Exit Velocities.

ASHRAE (2001, Chapter 44) —
2,000 fpm to 4,000 fpm
AlIHA Standard Z9.5 — 3,000 fpm (min.)
m Minimum Separation Distance.

1997 Uniform Mechanical Code (UMC) — 10 feet
between outlet and intake (unless 3 feet above intake).




Design Challenge

= Maintain Adeguate Discharge V elocity with
Variable Flow Exhaust.




Design Tools Avallable

m ASHRAE Handbook — Chapter 16,
2001 Handbook and Chapter 44 of
2003 Handbook.

= \Wind Study

— Computer Modeling
— Built-Up Model




CU Porter BIOSCI ences— Wind Study




Exhalst Discharge —

\/ariable Elow: Design/Constant Discharge
m Option #1 — Bypass at the Fan I nlet
— Design Considerations »Higher Momentum

»Extra Fan Energy at Part Load Of Plume
»Good Dilution of Effluent » Fan Costs




Exhaust Discharge —
\arnable Flow Design/\arable Dischange

m Option #2 — Discharge Damper at the
Stack

—Design Considerations
»Fan Savings at Part L oad

»L ess Momentum

»Damper Is Large (Requires Structural Support)

»Requires Damper Control




Exhaust Fan Discharge Damper

RQUTE DUCT IN
STRUCTURAL
ENCLDSURE

. e —
FLANGED FLEXBLE  ——p————
DUCT CONNECTION ——
(HEAVY DUTY, SEE

Si c 5)

CIFICATIO

/— TYPE KSLFH CONCRETE INERTIA BASE BY
UPBLAST MASON DR EQUIVALENT MANUFACTURER
2

AUST FAN ————=/ LISTED IN SPECIFICATION

TYPE SLFH QUTBOARD SPRINGS BY
MASON OR EQUIVALENT MANUFACTURER
ED IN SP N

4" HOUSEKEEPING PAD

EXHAUST FAN DISCHARGE STACK
AND SUPPORT DETAIL

SCALE: NONE
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Porter

Biosciences
MCDB
| aboratory
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CU Porter Biosciences —
Fani Diischarge Dampers
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Energy Savings and Payback

= 40 HP Motor Operating at /0% of Full _oad
Saves 172,000 kwh/year

m At $0.05/kw, Annual Savings are
$8,600/year Compared to a Bypass Fan




Summary

m Design Criteriawas Reviewed
m Exhaust Discharge Design Options

m Advantages/Disadvantages of Each Were
Reviewed




